2
3

Non-technical summary
The severe increase in unemployment that accompanied the recent economic crisis has led policy makers to search for viable solutions in order to stimulate labor demand and regain the path towards long-term growth. Since foreign direct investment (FDI) was already considered a major factor in the restructuring of Central and Eastern European countries (CEEC), it appeared as a natural candidate to boost activity and employment levels.
However, the overall impact of FDI on employment appears ambiguous, due to opposite effects. On one hand, foreign affiliates can crowd-out domestic firms due to increased competition or by replacing local suppliers with imported inputs. On the other hand, the integration of foreign affiliates into the local supply chains can lead to job creation due to increased demand. The lack of consensus is clearly illustrated by empirical studies, which provide evidence of both positive and negative effects of FDI on employment.
The aim of this paper is therefore to investigate the impact of FDI on aggregate employment in CEEC, based on a theoretical model where FDI influences the efficiency of capital and labor. In fact, the technology flow that accompanies FDI could influence total factor productivity, and therefore employment dynamics. For empirical purposes, we estimate a dynamic labor demand model on a sample of 20 CEEC covering the period 1995-2012.
Our results indicate that FDI leads to a two stage creative destruction phenomenon on the labor markets in CEEC. The introduction of labor saving techniques and the competition pressures lead to an initial negative effect on employment, while the progressive integration of foreign affiliates into the local economy eventually leads to a positive long run effect. Still, the relative importance of FDI as a determinant of employment appears modest compared to other determinants specific to the transition context, namely economic restructuring.
Moreover, we only identify this phenomenon for EU countries, whereas FDI is largely insignificant for employment in non-EU countries.
Additionally, international trade seems to condition the effect of FDI on employment.
We find the export orientation of foreign affiliates and their preference for labor intensive industries to foster job creation. Adversely, strong import competition displaces domestic suppliers and causes jobs losses. Finally, our results show evidence of a skill bias of production in foreign affiliates in favor of skilled employees.
Our analysis thus gives partial support to the worries that FDI may displace jobs. The relatively low contribution to employment growth, even in the long run, indicates that FDI
Introduction
The recent economic crisis has conducted, besides financial aspects, to a severe increase in unemployment in a large number of countries. Policy makers are therefore in search of viable solutions in order to increase labor demand and regain the path towards a long-term growth. The implications are all the more important for Central and Eastern European countries (CEEC), who have witnessed both job creation and job destruction during the fundamental changes that accompanied transition from planned to market economy.
The relatively rapid output growth experienced by CEEC during the nineties was accompanied by massive labor shedding. High foreign direct investment (FDI) inflows in the region were accompanied by a euphoric expectation that foreign investors would accelerate the restructuring process, by an infusion of both capital and new technology, and that they would also maintain employment (Hunya and Geishecker, 2005) . However, the impressive speed of integration into the European Economic Community through international trade and FDI has not prevented job losses, generating growth without creating new jobs (Schadler et al. 2006 ; Boeri and Garibaldi, 2006) . Foreign affiliates often replaced local suppliers by imported inputs and domestic firms downsized due to intensified competition from more productive foreign firms (Hunya and Geishecker, 2005) . However, after the initial phase of restructuring, the vertical integration of foreign affiliates into the local economy was associated with job creation (Radosevic et al. 2003) , within foreign firms at the beginning, but also within domestic firms in a later stage. However, the overall impact of FDI on employment is still difficult to disentangle, as effects of opposite directions are at work.
If there seems to be a general consensus regarding the benefits of FDI on host country's productivity and wage levels (Hanousek et al. 2011) , empirical research has failed so far to provide consistent results about the overall effect of FDI on employment. Empirical studies In our paper we investigate the impact of foreign direct investment on the aggregate employment in CEEC, using a dynamic panel framework. Our estimation is based on an extension of the theoretical model of Greenaway et al. (1999) , where we substitute trade for FDI as a measure of international integration. According to this theoretical model, we anticipate a role of FDI not only in the accumulation of capital and labor, but also in the efficiency of their use, as FDI could potentially influence total factor productivity through technology transfer. As employment depends on productivity, we further expect FDI to influence employment in host countries.
Our paper contributes to the scarce literature on FDI and employment in general, and to the strand of literature investigating FDI in CEEC in particular. We first build a simple theoretical framework to reveal the influence of FDI on labor demand. Compared to the existing literature, we further adopt a different empirical approach, by estimating a labor demand equation in growth rates instead of levels, which are subject to non-stationarity concerns. We consider a sample of 20 CEEC, both members and non-members of the European Union (EU). As opposed to Onaran (2008) , who focused on the manufacturing sector, which accounts for only half of FDI in CEEC, we extend the sample to the whole economy, therefore considering potential effects on employment in the service sector as well. Poland or the Czech Republic. These studies usually adopted an industry level approach, while we adopt a macroeconomic approach. This allows to extend the country coverage, but 7 also to better capture total employment dynamics, as FDI may induce changes across sectors through vertical linkages. Finally, we consider some additional determinants of employment, like economic restructuring or human capital, which could be relevant for employment in CEEC.
Our main results indicate that FDI leads to a form of creative destruction on the labor markets in CEEC. A short-term job destruction effect is followed by long term job creation.
However, this phenomenon seems limited to the EU countries. Furthermore, the importance of FDI as a determinant of employment appears to be limited compared to economic restructuring and output growth. Overall, the internationalization of production, as given by both trade and FDI, seems to lead to a decrease in the labor intensity of production in CEEC.
The paper is organized as follows: section 2 provides an overview of the literature on FDI and employment in CEEC, as well as a discussion on the main channels through which FDI could influence employment. Section 3 presents the theoretical framework of our analysis, while section 4 describes the empirical methodology and the data being used.
Results are presented in section 5 and the main conclusions are highlighted in section 6.
Literature review
When investigating the effects of globalization on employment, most studies focus on international trade (see a review by Pflüger et al. 2013 ), while only surprisingly few papers address FDI induced changes in employment. Moreover, studies dealing with the labor market effects of FDI essentially focus on productivity and wages (Aitken and Harisson, 1999; Girma et al. 2002) , while the employment issue has been only marginally addressed when studying spillover effects.
Several channels may be at work when analyzing the influence of FDI on employment.
First, FDI can increase employment by directly creating new jobs in foreign affiliates.
Greenfield investment is supposed to have the highest potential for employment creation, as it 8 creates new jobs that did not exist before. In the case of mergers and acquisitions, the immediate effects on employment seem negligible (Dunning, 2008) . Direct job creation is naturally higher when foreign investors enter in labor intensive sectors (Jenkins, 2006) . In the case of privatizations though, firm restructuring could arise on the short term, accompanied by job losses (Hunya and Geischeker, 2005).
Second, increased FDI inflows can have a negative impact on employment due to their higher efficiency in the use of labor. Multinationals are thought to possess certain intangible firm-specific assets, which are productivity enhancing. To the extent that these assets are transferred to their affiliates, the latter enjoy higher productivity, needing less labor per unit of output (Holland et al. 2000 , Conyon et al. 2002 Girma et al., 2002) . In this perspective, more productive foreign firms would create less employment than local firms.
Third, beyond the boundaries of the foreign affiliate, FDI can also influence the labor demand of domestic firms, through both competition effects and productivity spillovers. If FDI entry creates a competition pressure that crowds-out domestic firms, the labor intensity of the receiving industries might be negatively affected (Mencinger, 2003) . To the extent that foreign affiliates source locally, demand addressed to upstream sectors could increase (Javorcik, 2004) and thus stimulate employment. Spillovers are all the more important when MNEs source locally, as they encourage local suppliers to produce higher quality inputs As these channels may act in opposite directions, the net effect of FDI on employment depends on the relative importance of the net creation of activity, the productivity improvements and the spillovers to domestic firms. Holland et al. (2000) pointed out that FDI inflows during the nineties have "improved the overall growth potential of the recipient economies, but primarily through productivity improvements within the foreign affiliates themselves, rather than through increased capital investment or technology spillovers to Moreover, they also found evidence of minimal or even negative spillover effects on domestic firms' employment.
Theoretical framework
We address the issue of FDI induced changes in employment starting with a simple model of labor demand, extended to include FDI. If the Hecksher-Ohlin framework gives some straightforward predictions regarding the effect of international trade on employment, theoretical implications induced by FDI are somewhat still ambiguous. As stated in the previous section, FDI is known to improve the efficiency of labor use, both within the industry (Girma et al. 2002) and across industries (Javorcik, 2004) . In order to take this aspect into account, we follow the theoretical literature on employment effects of 11 international trade (Milner and Wright, 1998; Greenaway et al. 1999; Stehrer, 2004) and proceed with the construction of a labor demand function, where total factor productivity is a function of FDI.
We assume a profit maximizing firm, representative for the country i at time t, that has a technological constraint given by a Cobb-Douglas production function:
Where Y represents the real output, K the capital stock, L the number of employees, A technical progress. α and β represent the elasticity of output with respect to capital and labor.
The coefficient γ allows factors to change the efficiency A of the production process (Greenaway et al., 1999) .
The profit maximizing firms will use inputs so that their marginal revenue equals their price. Therefore, the labor marginal revenue equals the wage (w) and the capital marginal revenue equals the cost of capital (c). Since the estimation of the capital stock at aggregate level is problematic and the interest rate is a poor proxy for the cost of capital, we proceed by eliminating capital stock from equation (1):
N represents the employment level. Taking logarithms on both sides and rearranging the terms, we obtain the labor demand of country i at time t:
Concerning the role of FDI, it is well documented that FDI can influence the technical efficiency parameter A (Borensztein et. al, 1998) . Therefore, we can assume that the technical efficiency of production increases over time and its evolution can be influenced by A and replacing it in equation (3), we obtain the following:
where
As in Milner and Wright (1998) and Onaran (2008), we assume the cost of capital to vary only over time, avoiding the problem of reliable data on capital cost. This theoretical simplification will be addressed in the empirical estimation by including time dummies, therefore capturing the variation over time. Bresson et al. (1996) and Hamermesh (1993) develop partial adjustment models of labor demand, based on the assumption of rational expectations. They argue that, due to adjustment costs, labor is not a fully flexible production factor. Therefore, as adjustment to equilibrium takes place, the level of employment may deviate from its steady state. In order to take this into account, lagged employment is introduced as an additional determinant of current employment. The lagged structure is also justified by different adjustment costs when using aggregated measures of employment across different skill categories (Nickell, 1986) or in the case of serially correlated technology shocks (Greenaway et al. 1999) . We proceed by transforming equation (5) into a dynamic labor demand model:
Equation (6) has the form of a dynamic adjustment process, similar to an error correction model, allowing us to highlight both short and long term dynamics. In order to follow a convergence process towards equilibrium, we expect the coefficient of lagged employment, * 0  , to be smaller than one. Values of * 0  above one imply an unstable dynamics, with accelerating divergence away from equilibrium (Blundell and Bond, 1998) . Including lags of employment implicitly assumes that a change in an explanatory variable generates a common evolution of employment. This is not always a realistic assumption; therefore we relax this assumption by adding a distributed lag structure for the independent variables, as in
Walkkirch et al. (2009).
Since labor demand follows a lagged pro-cyclical behavior (Smith, 2003) , we expect employment to be positively correlated with output and negatively correlated with wages. As discussed earlier, the potential contribution of FDI to employment runs in both directions.
Therefore, clarification of the role of FDI as a determinant of labor demand is ultimately an empirical question we will address in the next section.
Methodology and data
Empirical methodology
In order to analyze the determinants of employment in CEEC, we will use panel data techniques. Existing empirical work on the effects of FDI on labor demand (Onaran, 2008) use an equation derived directly from a similar theoretical model as the one presented in equation (6) . However, the series in levels are far from being stationary (gross domestic product, wages, employment) and thus invalidate classical econometric assumptions. Though in short panels the question of unit root is less problematic, the longer time dimension in our panel (18 years) leads us to prefer a growth rate specification, as following: in the labor intensity of domestic production (Greenaway et al. 1999) . Given the comparative advantage of CEEC in labor-intensive industries, higher imports may lead to a reduction in employment, while increased exports should lead to job creation. Finally, we seek to find if 4 We consider FDI stock instead of FDI flow as the stock metric captures accumulated activity of both new and already established foreign affiliates within the host country. As discussed in the literature review section, the effect of FDI on employment could differ between the short and the long run. The use of the FDI stock seems better suited to capture this type of two stage effect. Moreover, some spillover channels that might act on local firms' employment need a longer time to materialize and an accumulated foreign activity (vertical linkages, the mobility of workers trained in multinationals). Finally, FDI flows are more volatile and could also suffer from endogeneity problems, as new inflows are often attracted by local growth perspectives. the effect of FDI on employment depends on some host country characteristics, such as imports, exports, human capital, the size of the technology gap or the EU membership status.
For example, in a context of rising imports, foreign affiliates may crowd-out local suppliers by replacing them with imported inputs, therefore leading to job losses. More, a large technological gap 6 could harm the ability of local firms to face increased competition from more advanced foreign affiliates. Since we are also interested in the long run impact of FDI on employment, we further introduce a lagged dependent variable in order to compute long-run elasticities. 7 . We thus estimate a dynamic version of equation (7). The presence of the lagged dependent variable gives rise to a dynamic panel bias 8 . Although the fixed effects are eliminated by first 6 We proxy the technology gap as the gap between US GDP per capita and host country GDP per capita (in PPP terms) relative to host country GDP per capita. 7 Technically, in order to compute the long term elasticity, the speed of adjustment to the steady state of employment is needed. 8 The coefficient estimate for lagged employment is inflated by attributing a predictive power that actually belongs to the country's fixed effect. In our panel T max = 18. If T were significantly larger, the impact of one differencing, lagged employment is still correlated with the disturbances and therefore violates OLS assumptions. A reliable solution for the efficient estimation of dynamic panels was set by Arellano and Bond (1991) by the use of the Generalized Method of Moments (GMM). We prefer the System GMM estimator to the Difference GMM estimator as it has proved to have better properties in finite samples (Blundell and Bond, 1998) . We limit the number of instruments to the second and third lag of employment, as the consistency of the Sargan test of over-identification is weakened by too many instruments (Roodman, 2009).
Additionally, causality may run in both directions as labor demand may influence wages, therefore creating an endogeneity bias when estimating equation (7). We thus consider wages to be endogenous and depict the independent effect on labor demand by instrumenting wages with the first two available lags.
Data description
Our Tables A1 and A2 in appendix. year's shock on the country fixed effect would dilute and the endogeneity problem would become less important.
The sample includes 11 countries members of the European Union (Bulgaria, fig. 1 ). As output initially fell faster than employment, early transition was accompanied by a decline in labor productivity.
Restructuring eventually led to a rebound in output after 1995, while employment stagnated, leading to the so called phenomenon of "jobless growth". Employment finally started to recover during the 2000s, until the economic crisis brought in a second sharp correction in both employment and output levels. The role of FDI in the restructuring of these economies is fully acknowledged, as foreign investors actively participated to the privatization process. However, privatizations
were often followed by re-organization and a partial dismissal of personnel from oversized state owned enterprises. The majority of FDI during transition was hosted in labor-intensive and export oriented manufacturing industries, essentially motivated by efficiency seeking purposes. Once the privatization process over, a shift of FDI towards greenfield investment took place, as well as an orientation towards market seeking purposes, often in the service sector (Hunya and Geishecker, 2005). FDI inflows thus progressively increased from a yearly average of 1% of GDP during the early 1990s to around 7% before the crisis ( fig. 2) .
Therefore, the average stock of FDI in CEEC exceeds 50% of GDP in 2013, while reaching more than 85% of GDP in Bulgaria, Hungary or Estonia.
Results and discussion
The econometric analysis in this paper is conducted within the framework of a simple profit-maximizing model of firm behavior, as presented in equation (7). In our preliminary estimations, we considered as main determinants of labor demand: the output growth, the increase in wages and the increase in the FDI stock, both in a contemporaneous and lagged form. These preliminary results are reported in Table 1 . Concerned by endogeneity issues, we use both the fixed effects estimator (columns 1-3) and the GMM estimator (columns 4-6). In our GMM estimations, we considered wages to be endogenous and we used the first and second lag to instrument them. This resulted in a number of 6 instruments, whose validity is confirmed by the Sargan test of over identification. Note: Standard errors are reported in brackets *** p<0.01, ** p<0.05, * p<0.1. Estimation is run using System GMM Blundell and Bond (1998). The Sargan test has the null hypothesis of exogeneity of the instrument set, while the AR2 test has the null of no second order serial correlation in the residuals.
As a general conclusion of our reduced form estimation, output growth appears as the main determinant of employment dynamics in CEEC, whereas wages do not seem to matter FDI has no contribution to employment creation in our fixed effects estimations, whereas the effect becomes negative in GMM estimations. Moreover, current increases in the FDI stock lead to job losses, while lagged values of FDI stimulate job creation.
Based on these preliminary results, we further proceed with the estimation of our augmented labor demand function. Results for this second set of GMM estimations are presented in Table 2 . We first include the variable of progress in transition and a crisis dummy, and then progressively include export and import growth, human capital, the technological gap and a dummy accounting for EU membership. The Sargan test and the Arellano Bond auto-correlation test confirm that the models are correctly specified. Failing to control for economic restructuring could explain the absence of positive output elasticities in their estimations.
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As previously seen, developments in wages have not affected employment, as their coefficient is insignificant in all regressions in Table 2 Note: Standard errors are reported in brackets *** p<0.01, ** p<0.05, * p<0.1. Estimation is run using System GMM Blundell and Bond (1998). The Sargan test has the null hypothesis of exogeneity of the instrument set, while the AR2 test has the null of no second order serial correlation in the residuals.
While the job loss effect of FDI is moderate, we are wondering whether it depends on local conditions. We thus run regressions with interaction terms between FDI and some potential conditioning factors, such as import and export growth, human capital, the size of the technological gap and the EU membership. The results of these estimations are presented in columns 3-6 of Table 2 .
Concerning international trade, both interactions are significant, the one with exports Mencinger (2003) argued that multinationals during the nineties contributed more to imports than exports, our results show that the two effects compensate each other. Overall, foreign affiliates' engagement in international trade did not lead to significant changes in aggregate employment, even though job reallocation between sectors is not excluded.
Additionally, both import growth and export growth seem to have an independent negative effect on employment (columns 2-3). Onaran (2008) also failed to find a positive contribution of exports to job creation in CEEC. While the result might seem puzzling, especially concerning exports, it may point out a tendency of increased capital intensity of production due integration into world trade and internationalization of the production chain. Note: Standard errors are reported in brackets *** p<0.01, ** p<0.05, * p<0.1. The adjustment term is computed as (1-φ) where φ is the coefficient of the lagged dependent variable. The long-run coefficients were calculated by dividing the sum of coefficients of the current and lagged variable, by one minus the coefficient of the lagged dependent variable. Estimation is run using System GMM Blundell and Bond (1998). The Sargan test has the null hypothesis of exogeneity of the instrument set, while the AR2 test has the null of no second order serial correlation in the residuals.
While the independent effect of FDI on employment is negative, higher human capital levels partially compensate this negative effect (column 4 Additional interaction terms with the technological gap and the EU membership are not significant. While employment creation is overall more dynamic in technologically advanced countries, the size of the gap has no effect on the FDI-employment relationship.
Moreover, we tested the hypothesis of a structural break in the labor demand function by including a dummy variable to account for EU membership. We found no evidence of such a break.
Robustness checks are performed by splitting the sample in EU and non-EU countries.
Results presented in Tables A3 and A4 in appendix. The conclusions concerning the main employment determinants are the same for EU and non-EU countries. However, FDI leads to a short run job destruction effect only in EU countries, while the effect is insignificant in the non-EU sample. Moreover, the interaction of FDI with imports and exports is only significant 26 in EU countries, indicating a stronger integration through trade and FDI into the world economy. This higher degree of economic integration comes with the cost of job losses on the short run. Adversely, job losses were partly compensated once in the European Union, as EU membership has benefited these countries in terms of FDI led employment.
In the third step of our empirical analysis, we proceed by estimating a dynamic version of equation (7). We thus introduce lagged employment and instrument both lagged employment and wages with their first two lags. As in empirical research on labor demand, we simultaneously consider both current and lagged variables (Onaran, 2008; Bresson et al. 1996) . The practical advantage of introducing the lagged dependent variable is the computation of long run elasticities for the main determinants of employment. These results are presented in Table 3 , with columns 4 and 5 restricted to EU and non-EU samples.
Considering the first two columns of Table 3 , the results are consistent with those presented in Table 1 . Employment growth seems to present some form of path dependency, even though the coefficient on lagged employment is generally significant only at a 10% level. Coefficients in columns 3 -5 should not be interpreted directly, but rather used to compute the long term elasticities, which are presented in the lower part of Table 3 .
Among our variables of interest, only output growth and FDI present significant long run elasticities. The long run elasticity of employment to output growth is much higher than the short term one, reaching 0.62 for the whole sample (column 3). When looking at the two sub-samples, the output elasticity is even higher in the case of EU countries (column 4), Finally, the effect of FDI on employment is limited to EU countries, as both the short and the long run elasticity of employment to FDI are insignificant in non-EU countries. Villa (2010) also found a temporary short run effect of FDI on employment in Moldova, which becomes insignificant in the long run.
Conclusions
Due to the social consequences of unemployment, policies designed to foster job creation have always been a priority in governments' agenda. Moreover, the need to correct the employment disequilibria caused by the recent economic crisis has led policy makers to actively search for solutions to reduce unemployment and enhance economic growth.
In this paper, we investigate the impact of FDI on aggregate employment in Central and Eastern Europe, while trying to assess whether FDI could become a useful lever to recover from the severe unemployment crisis. Our investigation is based on a simple theoretical model of labor demand, where FDI improves the efficiency of labor use. For our empirical analysis, we used panel data techniques applied on sample of 20 CEEC during 1995-2012.
Our results show that the main determinant of employment dynamics in CEEC was the economic restructuring and the institutional change that accompanied progress in transition.
Traditional labor determinants, like output and wages, proved to be less important. While we do not confirm the hypothesis of jobless growth highlighted by some previous studies, we
show that the job content of output growth is relatively low. Moreover, we confirm the fact that employment in CEEC does not respond to development in wages.
Our paper provides evidence of FDI leading to a form of creative destruction on the labor markets in CEEC. The competition pressure and the introduction of labor saving techniques lead to a negative short run effect on employment. The effect becomes however positive in the long run, as foreign affiliates progressively create linkages with domestic firms and increase the local content of their production. Nevertheless, the magnitude of both these effects is modest compared to the influence of economic restructuring and output growth.
The progressive integration of these countries into the world economy, through trade and FDI, seems to lead to a decrease in the labor intensity of production. However, foreign affiliates' strong engagement in international trade did not lead to additional changes in 29 aggregate employment, as job losses due to import competition were compensated by job creation in export oriented FDI. Finally, our results show evidence of a skill bias of production in foreign affiliates, as human capital favors a positive contribution of FDI to employment, partially compensating job losses for low skilled workers.
Robustness checks have shown that the two stage effect of FDI on employment only holds for EU countries, while FDI has no significant contribution to labor demand in non-EU countries. Additionally, the relatively low contribution to employment growth indicates that FDI alone would not be an effective tool to regain employment. However, policies encouraging market seeking FDI and a minimum local content of production could be useful to preserve employment levels. An improved business environment could further attract greenfield FDI, with a stronger job creation potential, and industrial policies designed to upgrade local producers could favor linkages between foreign affiliates and domestic firms. Standard errors are reported in brackets. Symbols *, **, *** denote the significance levels of 10%, 5% and respectively 1%. Estimation is run using System GMM Blundell and Bond (1998). The Sargan test has the null hypothesis of exogeneity of the instrument set, while the AR2 test has the null of no second order serial correlation in the residual. Standard errors are reported in brackets. Symbols *, **, *** denote the significance levels of 10%, 5% and respectively 1%. Estimation is run using System GMM Blundell and Bond (1998). The Sargan test has the null hypothesis of exogeneity of the instrument set, while the AR2 test has the null of no second order serial correlation in the residual.
